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Chapter 1
IN T R O D U C T IO N
Systematic investigation of memory processes in animals has never received  
attention comparable to that devoted to human memory. Early psychological 
research repeatedly demonstrated that w ell-learned  classical or instrumental 
responses were highly resistant to extinction (Razran, 1933; Brogden, 1951) and 
this orientation toward animal retention was instrumental in discouraging researchers 
from further work on the problem. A few exceptions demonstrating forgetting in 
the runway with rats (G agne, 1941; Finger, 1942; Mote and Finger, 1943), or in 
the complex maze (Bunch, 1941; M arx , 1944), have fa iled  to arouse a great deal 
o f interest. In many cases, observations designed to measure the phenomenon of 
forgetting or extinction in animals lacked the appropriate control groups (G agne, 
1942). Subsequent experiments seemed to focus on the physiological conditions 
involved in interfering with the neural processes in animal memory (G lickm an,
1961; Hudspeth and Gerbrandt, 1965). Thus, there is lit t le  d irect evidence con­
cerning the environmental or training conditions which may promote or prevent 
forgetting in animals.
Research in the area o f human verbal learning has identified  a number of 
conditions which a ffect forgetting (Underwood, 1957; Underwood and Postman,
I960; Postman, 1961). The primary va riables appear to be: (1) the degree of 
original learning, and (2) the degree of interference from prior learning (proactive  
interference or P I), from concurrent learning, and from subsequent learning (retro­
active  interference or R I). O ther variables, such as distribution of practice, 
repeated relearning, amount o f m ateria l, and sim ilarity o f verbal units, can be
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considered as producing effects indirectly  via one or both o f the primary variables. 
Since animal studies of retention generally involved the learning of a re la tive ly  
simple unitary instrumental response, w ith a high degree of training, with distributed 
practice (or repeated relearning), and with very few sources of interference, it  was 
no surprise that litt le  forgetting was observed in animals. Thus, despite the lack of 
systematic investigations, studies o f animal retention have been considered as 
theoretically  consistent with the literature on human verbal learning.
. The Interference Theory of Forgetting
O ver the years, the elaboration and refinement o f the interference theory of 
forgetting rested on the concepts and principles developed in animal studies o f 
learning (Gibson, 1940; M elton and Irw in , 1940; Underwood, 1948; Postman, 1961).
In its current form (Underwood, 1957; Underwood and Postman, I960; Postman, 1961; 
Kausler, 1966), the theory, based on verbal learning experiments w ith humans, 
assumes that we forget what we learn orig inally  because o f interferences produced 
by interpolated and/or prior learning experiences. W ithout such interferences, 
retention should remain v irtu a lly  intact over long periods of tim e. The interfering  
learning is called interpolated learning (IL) i f  it occurs after original learning (O L) 
and prior learning (PL) i f  it occurs before original learning. M ethodologically , the 
distinction between IL and PL leads to two distinct experimental designs and to two 
different operationally defined phenomena. I f  the sequence of events is O L , fo l­
lowed by IL and then recall of O L , the design is one of retroaction. I f  the retention  
of O L  is significantly lower for an experimental group given O L , IL , O L  sequence 
than for a control group given O L  and recall O L  without the presence of IL , the 
obtained difference denotes the phenomenon of retroactive interference. S im ilarly , 
the sequence PL, followed by O L and the later recall o f O L , defines a proaction 
design, and the inferiority  o f this group to an O L -O L  control group defines the
phenomenon of proactive Interference. In most studies of long term memory 
phenomena, the orig inally  learned (O L) and subsequently learned IL o r  PL tasks 
are paired associate lists which form the classic A -B , A -C  relationship of negative 
transfer experiments. For RI and PI the list sequence becomes A -B , A -C , and A -B , 
and A -B , A -C , A -C , respectively. Some unlearning of A -B  associations Is ex­
pected during practice on the A -C  pairs. This unlearning contributes directly  to 
RI and indirectly to PI. A -B  list associations that are not unlearned and unlearned 
A -B  associations that recover spontaneously during the retention interval are a v a il­
able a t the time o f re c a ll. In the PI design they provide the source o f interference; 
in the RI design these A -B  associations are the ones to be retained. Interference in 
RI consists of the blbckage o f B as a response to A by the competing C response 
from the A -C  (IL) lists; in Pi the C response is blocked by the competing B response 
from the A -B  (PL) lis t. Both B and C responses may be ava ilab le  for recall in 
either the RI or PI situations, but the subject's a b ility  to d ifferentiate  between the 
two lists and to assign the responses to the appropriate list tends to deteriorate with 
the passage o f tim e.
Infrahuman Studies o f RI and PI
Several recent experiments yielded controversial and incongruous results 
when the objectives were to investigate the effects o f proactive and retroactive  
interference designs on animal retention. Kehoe (1963) attempted to assess the 
influence of RI and Pi on the learned discriminations of pigeons. In the acquisition
o
stage of the experiment, the subjects were trained to discriminate between green 
and red discs and to obtain reinforcements by pecking a t a key associated with one 
o f the presented colors. Subjects in the RI group were trained to make 45 correct 
discriminations in 50 trials and, following mastery of the appropriate discriminations, 
the subjects were given discrimination reversal trials ( i . e . ,  the previously incorrect
color was reinforced during the reversal trials) until 45 correct responses were 
obtained in 50 trials. Employing retention intervals o f 24 hours, 10 days and 30  
days, the RI animals were trained to relearn their in itia lly  correct discriminations 
to the same criterion of learning as in the O L  condition. Subjects in the PI group 
were trained to the same criterion of learning in the O L condition and the reversal 
condition as the RI animals, however, during relearning the reversal discriminations 
were presented for mastery following retention intervals o f 24 hours, 10 days and 
30 days. Subjects in the control condition were required to learn the original 
discriminations until 45 correct responses were obtained in 50 tria ls, however, 
control animals were not given reversal (interpolated) problems and these subjects 
were also required to relearn their original discriminations after the same retention  
intervals as subjects in the RI and PI conditions. The experimental arrangements 
employed by Kehoe enabled her to make direct comparisons between RI, PI, and 
control subjects a t a ll retention levels for the number o f days each group of sub­
jects required to relearn the appropriate discrimination task. Results o f the ex­
periment indicated that discrimination performance for a ll of the groups decreased 
significantly over tim e, but PI and control subjects did not d iffer re liab ly  at any 
of the retention intervals. RI groups, whose original discrimination was followed  
by a reversal o f the original discrimination task, required significantly more days 
to atta in  criterion of learning than it was required for comparable control groups. 
Kehoe (1963) hypothesized that her fa ilure to obtain significant differences between 
PI groups (groups that learned an additional new task prior to the task to be recalled) 
and control groups (groups that learned and subsequently recalled the original task 
without the interpolated a c tiv ity ) may have been a result of her use of the non­
correction discrimination procedure. This type o f discrimination training procedure 
does not provide experimental subjects w ith an opportunity to return to the correct
choice a fter making an incorrect discrimination, consequently, in a noncorrection 
situation the subjects are prevented from obtaining reinforcement after choosing 
the incorrect a lternative in a discrimination situation. Kehoe suggested that her 
fa ilure  to obtain PI w ith the noncorrection procedure was a result of repeated ex­
tinction of the responses that were in itia lly  correct during the acquisition of the 
second-task responses. The PL responses extinguished in this manner would not be 
subject to spontaneous recovery during the retention in terva l, consequently, the > 
extinguished PL responses were completely elim inated as potential sources of 
interference during the recall (or relearning) o f second-task responses. The cor­
rection procedure, where the animal is given an opportunity to return to the 
correct a lternative  after making an incorrect response, was viewed by Keho as 
an instance where the O L  responses are not irrecoverably extinguished during 
acquisition of second-task responses, but they are temporarily suppressed by the 
organism in favor of more appropriate responses. Kehoe also suggested that 
responses which have been temporarily suppressed w ill tend to recover with the 
passage of time and present themselves as sources of interference during the 
retention test. This statement would imply that in a correction discrimination 
procedure the RI groups should indicate a marked decrement in performance 
during the relearning a t short retention intervals, owing to the dominance o f the 
second-task responses, and a t longer retention intervals the retention performance 
o f an RI group should be fac ilita ted  by the spontaneous recovery of the first-task  
(correct) responses. Conversely, a PI group's retention performance would be 
expected to be enhanced by the dominance o f the second-task (correct) responses 
a t shorter retention intervals and the retention performance o f PI groups should be 
hindered by the recovery o f  first-task (incorrect) responses after longer retention  
intervals. In the noncorrection discrimination procedure, however, the first-task
(incorrect) responses are hypothesized to be extinguished for the PI retention group 
and during the retention test there is expected to be a complete absence of pro­
active  interference at long or short retention intervals, since the incorrect responses 
cannot compete as sources o f interference with the correct responses. According 
to Kehoe's hypothesis, the noncorrection discrimination procedure has fac ilita tin g  
effects for the retroactive interference effect because the first task (correct) res­
ponses are not given an opportunity to recover spontaneously and RI subjects w ill 
perform poorer on the retention task than comparable control subjects with either a 
short or a long retention in te rva l. The hypotheses pertaining to the noncorrection 
subject's performance were found to be supported by Kehoe's study for short 
retention intervals ( i . e . ,  the RI animals were poorer in relearning performance 
than control or PI subjects), however, a t the longer retention intervals evidence 
indicated some decrement in R I. This reduction in RI seemed to be a t variance with  
Kehoe's proposed mechanism for retroactive interference in the noncorrection 
discrimination procedure.
G leitm an and Steinman (1963) attempted to measure the amount o f retention 
loss in rats in a maze running situation that involved the absence of exp lic it inter­
fering responses. Animals were given four running trials a day for five acquisition  
days in a straight a lle y . From the sixth day, PI animals were given four extinction  
trials per day until each subject reached a criterion o f any two trials w ithin a 
given day on which the total time was 2 minutes or more. Control animals were 
not given extinction trials but were kept on a 24 hour deprivation schedule after  
the five  original training days. Reconditioning trials were given to the PI subjects 
the day after extinction criterion had been met by each PI anim al. Reconditioning 
continued until each subject's median time on any day was w ithin 1 /2  second from 
its median on the last day of original tra in ing . Retention tests were given to half
of the PI subjects and to ha lf of the control subjects the day after the criterion had 
been met for reconditioning by the PI subjects. The remaining ha lf of the PI and 
control subjects were tested for retention of the running response 64 days a fter the 
acquisition of criterion latencies in the reconditioning phase o f the experiment. 
Retention tests were given on three successive days with four trials given to each 
animal per experimental day. Retention test scores for each subject were calcu­
lated by determining the difference between its performance on any given test tria l 
and its mean performance on the last day of training (for the control group) or on 
the last day o f reconditioning (for the PI group). Results of retention test scores 
indicated that for each retention group the performance afte r a 64 day retention  
interval was significantly worse than after 24 hours, however, this effect was not 
significant when training was not preceded by prior extinction. The lack of s ignifi­
cant differences for running latencies between the PI and control groups was 
interpreted by Gleitm an and Steinman as evidence against the existence of the 
spontaneous recovery of o rig inally  learned responses in a maze running situation. 
This experiment cannot be regarded as defin itive  on this point, since the experi­
menters fa iled  to employ a discrimination learning procedure that would provide 
the PI subjects with specific interfering responses during O L  and during recondi­
tioning. Such competing responses would subsequently interfere with the relearning 
o f the interpolated a c tiv ity  for the PI subjects. M ethodologically , the G leitm an  
and Steinman experiment was responsible for proposing that for some situations the 
latency (speed of running) data may be more sensitive to a variety  of experimental 
manipulations than data obtained by recording the animal's correct and incorrect 
choices in the retention test of previously learned discriminations. Hence,
G le  itman and Steinman hypothesized that in the runway, forgetting would be 
manifested as a decrease in response strength ( i . e . ,  a decrease in speed o f running).
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Their suggestion was supported when running latencies were compared for the 1 day 
and for the 64 day retention groups and evidence indicated that length of the 
retention interval was inversely related to speed of running during the relearning  
of the running responses.
G leitm an and Jung (1963) trained w hite rats in an operant setting where the 
animals were required to discriminate spatially between two levers that were to be 
pressed for reinforcement. Prior learning consisted of administering 64 discrimina­
tion trials to each subject, where each tria l consisted o f 10 correct responses (not 
necessarily in succession). Following criterion learning o f 58 errorless tria ls , the 
animals were trained to reverse the mastered spatial discriminations and to learn 
the position reversal to the same criterion as in the prior learning situation. At 
this tim e, a control group was introduced into the experiment whose task consisted 
o f learning only the position reversals to the same criterion as was required for the 
experimental group. H a lf of each group was tested for retention of learned 
discriminations by relearning the position reversals 24 hours a fter criterion o f 
learning and the remaining portion o f both groups were required to relearn the 
position reversals 44 days a fter criterion of learning. Results reported by Gleitm an  
and Jung indicated that experimental animals, who were trained to reverse their 
previously learned spatial discriminations, made more errors during the relearning  
of the interpolated task than did comparable control groups. The experimental 
groups differed significantly in performance only after a 44 day retention in terva l. 
The difference between PI and control groups was indicative that first-task responses 
may have recovered sufficiently enough during the retention interval to interfere  
w ith  the second-task responses and these results were supportive of Kehoe's (1963) 
hypotheses concerning the role o f spontaneous recovery in proactive interference  
after longer retention intervals and with the employment o f a correction discrim­
ination procedure.
9
Rickard (1965) employed right and left turning responses in a T-m aze to 
determine the effect of proactive interference on subsequent choice behavior after 
retention intervals o f 1 hour, 1 day, and 7 days. O n  the first day o f the experiment, 
rats were taught either a right-turn or a le ft-turn  in the m aze, and on the second 
day they were taught the opposite turns. The order of the trained turns was, either 
le ft-r ig h t or right-left,counterbalanced throughout the experiment and the criterion  
o f learning for each of the turning responses was nine correct choices out o f ten 
consecutive tria ls . Tests o f retention consisted o f administering five  test trials to 
each animal an hour, day, or week (depending on its assignment to the specific 
retention group) after completion of the second experimental session; Statistical 
analysis o f the frequency o f first-day and second-day choices during the five  
retention trials fa iled  to demonstrate any forgetting attributable to the recovery of 
interfering responses. Rickard's experiment, however, may be c ritic ized  for 
fa ilu re  to employ appropriate control groups with each retention interval level 
and, furthermore, a noncorrection discrimination procedure was used in the 
experiment that would, according to Kehoe's hypothesis, predictably elim inate  
competing habits for the PI animals.
Crowder (1967) investigated the effects of RI and PI on the retention o f 
previously learned spatial discriminations in rats. Acquisition training consisted 
o f making specific turns in a T-m aze to a learning criterion of ten successive 
correct choices and the position reversal occurred for the experimental sub{ects 
immediately a fter mastery o f the first-task. The interpolated task ( i . e . ,  the position 
reversal) was conducted to the same criterion o f learning as was required in O L . 
Control subjects learned only the appropriate O L  position discriminations as PI and 
RI subjects and they did not learn the position reversals during IL . Control subjects 
were housed in a small holding cage during IL acquisition by RI and PI groups and
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were given reward pellets commensurate with those obtained by the experimental 
animals. Retention of position discriminations was measured by relearning of the 
critica l turning responses under the same experimental procedures and to the same 
criterion as in the O L  and IL conditions with retention intervals of 10 seconds, 10 
minutes, 1 hour, and 1 w eek. Crowder's study was successful in demonstrating RI 
for the four retention intervals, however, the results fa iled  to indicate PI a t any 
o f the retention intervals. Crowder (1967) hypothesized that his fa ilure to evidence 
PI may have been due to the methodological differences between his experiment, 
in which a noncorrection discrimination procedure was used, and the study con­
ducted by G leitm an and Jung (1963), who employed a correction procedure. The 
lack of PI in the Crowder experiment was attributed to the noncorrection procedure 
that made use of "pure" extinction of previously learned responses during the 
acquisition of subsequent second-task responses. The "pure" form of extinction was 
described by Crowder as being more analogous to the events that transpire in human 
verbal learning experiments, in which the previously learned paired associates are 
completely extinguished during the acquisition of interpolated learning responses. 
Crowder further suggested that the methodological differences-between correction 
and noncorrection procedures may be the most important determiners of demonstrat­
ing an increase in PI and a decrease in RI over re la tive ly  lengthy retention intervals.
M a ie r and G leitm an (1967) trained four groups o f rats to make simultaneous 
discriminations between white vertical and horizontal lines in a lever-pressing 
situation, where experimental subjects were run to a criterion of 32 correct 
discriminations in 40 tria ls . A fter mastery of the prior learning task, the animals 
were divided into reversal (R) and nonreversal (N R ) groups, matched by "days to 
criterion" scores. H a lf o f the NR subjects were tested 1 day after the criterion  
day and ha lf were tested 32 days later on the prior learning task. A ll subjects in
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the R groups were trained on the reverse of their original discriminations until they 
reached the same criterion of 32 correct responses in 40 tria ls . H a lf of the subjects 
in the R group were tested one day later and half were tested 32 days later on the 
last discrimination problem. Results o f the experiment indicated that there was 
considerable interference between the two discriminations learned by the R group 
and that the R group made more errors after the 32 day retention interval than the 
NR group made during relearning. M aier and G leitm an employed a noncorrection 
procedure during learning and during the retention tests, and in their discussion 
they rejected Kehoe's contention that the use of a noncorrection method of 
discrimination would autom atically elim inate proactive interference effects on the 
retention of discriminations. The experimenters also suggested that the fa ilure to 
obtain PI in some o f the prior studies (Rickard, 1965; and Crowder, 1967) may have 
been due to the employment o f rather short retention intervals. It  was also hypoth­
esized that the terminal acquisition level o f these studies may have been too high, ' 
resulting in the overlearning of the second-task responses. This overlearning of the 
interpolated responses was viewed by M a ier and Gleitm an as second-task responses 
gaining ascendance over the competing PL responses and assuring their thorough 
extinction during the acquisition of the interpolated responses. M a ier and G leitm an, 
however, were unable to explain the lack of PI that was evidenced by Kehoe's 
experim ent, even though Kehoe employed a fa irly  long retention interval (30 days) 
and had required a "len ient" criterion o f learning (45 correct responses in 50 tria ls ). 
It would seem that the differences obtained between these two studies may be 
attributed to the different organisms used in the experiments (rats versus pigeons) or 
to the different types o f discrimination tasks presented to the subjects (red-green  
versus horizonta l-vertica l discriminations).
M a ie r, A llaw ay , and G leitm an (1967) taught forty-eight rats a simultaneous
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discrim ination,where the stimuli were a triang le, vertical stripes, or horizontal 
stripes, each w hite on a black background. Four groups of subjects were trained  
to discriminate between two o f the stimuli and the combination o f triangles and 
stripes occurred with equal frequencies during acquisition of discriminations for 
the four experimental groups. The subjects were run for forty trials a day, with  
a 7 second intertrial in terva l, and using a noncorrection procedure. This procedure 
was conducted until the subjects reached a criterion o f 32 or more correct trials in 
a session. O n  the day following the criteria l session, subjects were presented with  
a new discrimination which provided for partial reversal; now the two stimuli were 
horizontal and vertica l stripes with the contingency reversed for the stimulus 
already encountered in the previous discrim ination. Subjects were run on the 
second discrimination until it had been learned to the same criterion as was used 
for the first. For h a lf o f the subjects, retention of the second discrimination was 
tested one day a fter the criteria l session and for the other half the retention test 
followed 32 days la ter. The retention test consisted of one further session on the 
second discrim ination. Comparison o f errors on the last day of acquisition and on 
the retention tests indicated that the 32 day retention interval groups committed 
more errors during the relearning sessions than the 1 day retention groups d id . These 
results were interpreted by the experimenters as indicative of proactive interference . 
in a noncorrection discrimination procedure, however, no attempt was made to 
include the control groups for each of the interference groups at the appropriate 
retention interval levels. The results reported by M a ie r, A llaw ay , and G leitm an  
were interpreted by the investigators as presenting d ifficu lties  for the spontaneous 
recovery o f first-task responses. M oreover, the experimenters hypothesized that 
proactive interference is a result o f forgetting the two discriminations during the 
retention in terva l, and this would appear to be analogous to the spontaneous
recovery of interfering responses with the increasing retention in terva l.
Cole and Hopkins (1968) investigated the retention o f spatial and visual 
discriminations in eight groups o f ten rats. A three choice maze was employed, 
consisting of w h ite , b lack, and gray goal boxes for the visual discriminations 
along with floor textures o f sandpaper, w ire mesh, and wood for the spatial 
discriminations. During the first experimental session, h a lf o f the PI subjects 
were trained to run to one o f the goal boxes to obtain reinforcement by discrim­
inating between w h ite , gray, and black goal boxes. The remaining ha lf of the 
PI group was required to make spatial discriminations by u tiliz in g  floor textures 
as primary cues for the discriminations. Control animals were yoked to PI subjects 
with respect to reinforcements obtained during the in itia l experimental session, 
i . e . ,  whenever a PI subject was reinforced for choosing the correct goal box, a 
matched control subject was also reinforced in a small holding box. During the 
second experimental session, a ll PI groups were required to choose a goal box 
different from their o rig inally  reinforced goal boxes, however, the primary cues 
for making the discriminations (visual or spatial) remained the same as during the 
first experimental session. Control subjects learned to run to the same goal boxes 
as their respective PI counterparts and to u tiliz e  the same primary cues for 
discrimination as the PI groups during the second experimental session. A fter a 
retention interval o f 14 days, PI and control subjects were required to relearn  
responses that were associated w ith the second experimental session. Results 
indicated that control subjects performed somewhat better on the retention task 
than did PI subjects, although the differences were not re liab le  statistica lly . 
Further analysis o f the choice data during the first relearning trials revealed that 
PI subjects tended to choose the incorrect discrimination alternatives with greater 
frequency than did control subjects. Although Cole and Hopkins offered their
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results as evidence for PI in a noncorrection discrimination procedure, the findings
I
are tenuous when it is considered that the experimenters employed unorthodox types 
of discrimination procedures to develop the competing responses during prior learning 
and during interpolated learning. It would appear that increasing the number o f 
d is c rim in a te  alternatives in a discrimination situation would also increase the 
probability o f errors that may be made during the retention test. Thus, it would 
seem that the experimental arrangements made by Cole and Hopkins had been 
designed to fa c ilita te  the occurrence of PI, and at the same tim e, PI was evidenced 
only when the data were subjected to unconventional statistical manipulations.
Chiszar and Spear (1968a) used brightness discrimination tasks in a T-m aze to 
assess the amount o f PI in rats. Discrimination trials were distributed a t the rate of 
6 trials per day for 10 days. During acquisition sessions, trials 1 and 6 were "free 
t r ia ls ," i . e ,  the subjects could go into either the correct or the incorrect arm of 
the T-m aze to obtain reinforcement. Trials 2 through 5 were "forced trials" toward 
the more favorable a lternative  and two trials toward the less favorable a lte rn a tive . 
The reinforcer for the more favorable a lternative  (M FA ) was food pellets and on 
less favorable a lternative  trials (LFA) the animals were confined to an empty goal 
box for 25 seconds. Two days after the end of acquisition training, the subjects 
began reversal train ing, where the acquisition M FA became the LFA and the 
acquisition LFA became the M F A . Reversal training was continued for 7 days, w ith  
6 trials per day presented, as during acquisition sessions. During position reversals, 
a 30 second confinement was given in the LFA and the animals were given access 
to w et mash for 30 seconds in the M F A . Control groups differed from PI groups only 
in their absence of the original tra in ing . Retention tests were given 1 day and 5 
days after the acquisition o f reversal learning.and the retention task consisted of 
making the correct discriminations between reversal M FA and the LFA for ten
successive tria ls . Chiszar and Spear found lit t le  evidence of forgetting across the 
5 day retention interval groups, however, when the first five  trials were statistically  
examined, the interaction between interference source and length of the retention  
interval was significant, indicating that forgetting over the 5 day interval was 
greater for the subjects with the source of proactive interference. Chiszar and 
Spear offered their results in support o f M a ier and G leitm an (1967), whose findings 
also indicated that proactive interference may be demonstrated after noncorrection 
discrimination training was employed. The experiment conducted by Chiszar and 
Spear may be critic ized  for several methodological shortcomings that occurred 
during the acquisition and during reversal learning sessions. For exam ple, the 
experimenters conducted six trials per day for 10 days during the acquisition train­
ing phase, w hile reversal training trials were given only for seven days at six trials 
per day. The d ifferentia l acquisition procedures would result in overlearning of 
the first-task responses and such overlearning was suggested by M a ier and G leitm an  
(1967) as fac ilita tin g  proactive interference. Chiszar and Spear also altered the 
nature of the reinforcement from the acquisition sessions (10 Noyes pellets) to the 
reversal training sessions (30 second access to w et mash in the M FA ); subsequently, . 
the period o f confinement in the LFA was increased from 25 seconds to 30 seconds. 
The interspersed free (correction) and forced (noncorrection) trials during the 
experiment would tend to complicate interpretation of results in terms o f the ex­
tinction and the spontaneous recovery o f previously learned responses.
In a subsequent experiment (Chiszar and Spear, 1968b), an attempt was made 
to determine the effects o f proactive interference in a nondiscriminative learning 
o f instrumental responses. Rats were trained to eat wet mash in a box during the 
acquisition training sessions. The experimenters measured the latencies required 
by each animal for consumption of the food. Reversal o f original learning consisted
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o f mixing the wet mash with concentrated solutions o f qu in ine. Retention tests for 
the consummatory response were given 5 minutes and 24 hours a fter reversal trials.
The obtained evidence indicated that the latency of eating responses for the quin ine- 
mash mixture increased for both groups and the magnitude-of the increment was 
greatest for the 24 hour retention group. Although Chiszar and Spear offered their 
findings as evidence for the hypothesis that PI does not require days or even weeks 
to develop in infrahumans, the experiment fa iled  to include the appropriate control 
groups for each of the retention intervals and this made it impossible to attribute  
the decrease in speed of consumption to the effects o f proactive interference. The 
fa ilure  o f the experimenters to employ conventional types of discrimination tasks 
also made the results inconclusive with respect to the role o f the competing res­
ponses that may have interfered on the retention test.
Koppenaal and Jagoda (1968) trained rats to make right and left turns in a 
semi-automated "plus m aze11 where the goal box o f one tria l became the start box 
o f the next. O n each tr ia l, subjects were presented with a choice between the 
straight ahead arm and a turn (right or le ft), where animals were consistently 
rewarded for the turn . Experimental subjects learned first one turn (either le ft or 
right versus straight) to a criterion , then the other turn (either left or right versus 
straight). Prevention of performance o f the PL turn during second-habit learning 
was accomplished by blocking o ff the arm of the maze that was associated with PL 
responses. Control subjects learned only the second turn, w ith prior maze and 
reward experience equated with that of experimental subjects. O rig in a l training  
of both PL and O L  responses was to a criterion of 14 correct choices out o f 15 
consecutive tria ls , a fter an in itia l 20  trials that were not considered in the criterion . 
Prior learning was distributed at 10 trials a day, w hile  original learning for ex­
perimental and control conditions was massed in one session on the day following
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completion of prior learning for the experimental subjects. Retention was tested 
for the different groups of subjects. Retention was tested for the different groups 
o f subjects a t 1/2 hour, 24 hours, or 72 hours after learning the second turn. O n  
the retention test, subjects were required to relearn the O L task to a criterion of 
14 correct discriminations in 15 tria ls . Results indicated that experimental and 
control groups were comparable for the short retention intervals in terms of trials  
to criterion scores during relearning and only the 72 hour experimental group 
differed significantly from a ll other groups. Even though Koppenaal and Jagoda 
found evidence for PI in a noncorrection training procedure, the results are 
questionable from several methodological considerations. For example, the 
experimenters massed practice during second-task acquisition w hile  practice was 
distributed during the prior learning trials at 10 trials per day. The d ifferentia l 
acquisition procedures may account for the significant proactive interference  
obtained with a re la tive ly  short retention in terva l. Human verbal learning studies 
have demonstrated that spacing o f practice on the second-task over a period o f a 
few days w ill reduce (or completely e lim inate) the prior response (Keppel, 1966). 
The investigators employed the obverse of this procedure, therefore,this maximized  
the probability o f occurrence for the prior learning responses during the retention  
test. The most unusual feature of the study was the prevention of the occurrence 
of PL responses during the acquisition o f O L  responses. By contrast, most o f the 
previous infrahuman PI and RI studies were characterized by reversal o f PL responses 
during acquisition o f O L responses. The experimenters seem to have achieved  
active  extinction of first-task response by blocking the previously correct goal box 
during second-task learning; however, they did not attempt to counter-condition  
prior learning responses by conducting position reversal trials.
A  c ritica l assessment o f the existing experimental literature in the area o f
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infrahuman interference studies has indicated that there is a wealth o f conflicting  
information that can be attributed to the fa ilure of most experimenters to use 
standardized discrimination procedures, standardized retention intervals, and 
adequately defined discrimination tasks for the study of the ap p licab ility  of prin­
ciples derived from human verbal learning experiments. Several experimenters 
demonstrated PI w ith the noncorrection discrimination procedure (M aier and 
G leitm an, 1967; M a ie r, A llaw ay , and G leitm an, 1967; Koppenaal and Jagoda, 
1968; and Chiszar and Spear, 1968a and 1968b), however, these results were 
generally open to interpretation because of fa ilure to employ appropriate control 
groups or because the experimenters u tilized  unconventional types of discrimination 
tasks with the noncorrection procedure. Experimental results reported by Kehoe 
(1963), by Crowder (1968), and by Rickard (1965) also fa iled  to demonstrate pro­
active  interference with the noncorrection discrimination procedure, where the 
experimental arrangements and the nature of the discrimination task were 
adequately designed. Thus, the ava ilab le  evidence indicates that studies that 
were w e ll-con tro lled  and properly designed generally fa iled  to obtain PI w ith the 
noncorrection discrimination training procedure^ Two studies (Kehoe, 1963, and 
Crowder, 1967) reported results for retroactive interference effects w ith the use of 
the noncorrection procedure and these studies substantially proved that RI w ill 
tend to persist even after long retention intervals. Thus, it  would seem that the 
retroactive interference evidence is indirectly supportive o f Kehoe's (1963) 
hypothesis concerning the total extinction of first-task responses during the 
acquisition of second-task responses.
The experimental evidence for the correction training procedure appears to 
be lacking with respect to retroactive and proactive interference. O ne study 
(G leitm an and Jung, 1963), has demonstrated that PI may be obtained in a
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correction training procedure, however, the retention interval employed by the 
investigators was exceedingly long in comparison with other studies and even then 
the first of two equally learned habits was only slightly dominant over the second 
one. Presently, the experimental literature is lacking information concerning the 
effects o f retroactive interference on discriminations learned by the use o f the 
correction discrimination training procedure.
Hypotheses Concerning RI and PI in Infrahumans
Several experimenters have attempted to account for retention losses in 
infrahumans that have been obtained as a result o f experimental manipulations 
resembling the retroactive and proactive interference procedures in human verbal 
learning studies. Kehoe (1963), for example, derived her hypothesis from the 
interference theory o f forgetting orig inally  formulated by Underwood (1957). Kehoe 
assumed that during the learning of a second task, the first-task response undergoes 
extinction ( if  the subject is learning a new response to an old stimulus condition). 
This extinguished first-task response is, moreover, presumed to recover in strength 
during the time that elapses between second-task learning and the recall test, 
paralle ling  the phenomenon o f spontaneous recovery of an extinguished response in 
a simple conditioning situation. For those subjects who are to relearn their firs t- 
task (the RI subjects), any recovery of this extinguished response should fa c ilita te  
their recall performance. And, since an increase in the retention interval length 
permits more recovery of this response, the RI subjects should perform better as the 
retention interval increases. For subjects who are reinforced during the retention  
test for performing the second-task response (PI subjects), any first-task recovery 
would be interfering since these two responses presumably compete w ith one 
another. Consequently, as the retention interval increases and the first-task  
response is permitted greater recovery, PI w ill also increase. Thus, a decrement
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in recall shown by PI subjects and an improvement shown by RI subjects with time 
could also be predicted by assuming that the second-task response somehow grows 
weaker with tim e, w ithout any absolute increase in the strength of the first-task, 
extinguished response. The tim e-re lated  reduction of second-task responses (and 
recovery of first-task responses) is also hypothesized to occur only in the correction 
training procedure, since the incorrect responses are never completely extinguished 
in this situation, i . e . ,  the subject w ill be reinforced whether he makes the correct 
or the incorrect a lternative his in itia l choice during the discrimination tria ls . In 
the noncorrection procedure, the first-task responses undergo repeated extinction  
during the acquisition o f second-task responses, due to the fa ilure to reinforce the 
previously correct a lternative  during the second-task discrimination tria ls . The 
repeated extinction o f the o rig inally  learned responses would u ltim ately result in 
a loss of strength of these responses to such extent that they are never completely 
recovered during the retention in te rva l. The noncorrection training procedure is 
hypothesized by Kehoe as preventing the spontaneous recovery of first-task res­
ponses. The fa ilure o f these responses to recover during the retention interval 
would result in a reduction in the strength of interfering responses for the PI subjects 
and a predicted increase o f strength for the incorrect responses for the RI subjects. 
Consequently, it  would be expected that only RI would be evidenced with the use 
o f the noncorrection discrimination procedure a t either long or short retention  
intervals, w h ile  the correction procedure should result in a strong RI effect at 
short retention intervals and strong PI effects at jonger retention intervals, owing 
to the recovery o f the first-task responses.
Crowder (1967) proposed that the concept o f spontaneous recovery of firs t- 
task responses was an unnecessary construct for infrahuman retention studies and he 
attempted to account for RI effects by hypothesizing that the tim e-re lated
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reductions in Rl could not be attributed to spontaneous recovery effects. It was 
suggested by Crowder that the reduction in Rl over the longer retention intervals 
was a function of forgetting of the interpolated discrimination problem on the part 
of the'subjects, consequently,.the forgetting of the second-task responses would 
appear to be analogous to the spontaneous recovery o f first-task responses. Crowder's 
hypothesis, however, also assumed that the orig inally  learned responses are com­
p lete ly  destroyed during the acquisition o f second-task responses (analogous to 
Kehoe's assumptions in the noncorrection procedure) and that the forgetting o f the 
second-task responses would appear to be similar to the spontaneous recovery o f the 
other, antagonistic responses. Crowder's proposed mechanism seems to have been 
substantiated by the evidence presented for the noncorrection discrimination 
procedure, where the results indicated a trend toward reductions in the amount of 
Rl w ith increasing retention intervals (Kehoe, 1963; Crowder, 1967). The major 
d ifficu lty  w ith Crowder's hypothesis is that its assumption of the total extinction  
o f first-task responses makes the hypothesis applicable only to the noncorrection 
discrimination procedure and the decreasing Rl effects that have been predicted by 
Kehoe (1963) for the correction training procedure appear to be unexplainable in 
terms of Crowder's hypothesis. —
M a ie r , A llaw ay , and G leitm an (1967) critic ized  the spontaneous recovery 
hypothesis for the assumption that PI is caused by the recovery o f inappropriate 
responses extinguished in the course of learning, since their experiment demonstrated 
PI in a discrimination situation which consisted o f only a partial reversal situation 
that did not provide specific cues for discrim ination. Consequently, M a ie r, A llaw ay, 
and G leitm an fe lt that spontaneous recovery o f first task, inappropriate responses 
could not have taken place during the retention in terva l. The experimenters 
suggested that PI is caused by the simple effects o f forgetting the two discriminations
for the interference subjects. That is, the subjects forget which of the two 
discriminations they had encountered more recently, an effect which is conceived  
to grow as the retention interval increases and the relative recency of the two 
discriminable alternatives becomes more a lik e . The hypothesis proposed by M a ie r, 
A llaw ay , and G leitm an (1967) would predict that regardless o f the type of 
discrimination training employed in the experiment, PI would be obtained i f  an 
adequately long retention interval was employed between the reversal learning 
.trials and the retention test. The "forgetting of task-recency " hypothesis, however, 
appears to have the same weaknesses as Crowder's proposed mechanism o f retro­
active  interference, inasmuch as the phenomenon of forgetting is said to account 
for the interference effects obtained on the retention test. Since interference is 
generally manifested in forgetting of some response that was learned prior to the 
retention test, the notion o f forgetting causing interference, specifica lly , 
proactive interference, appears to be inadequately defined from an operational 
point o f v iew .
The Present Experiment
The present experiment attempted to investigate the tim e-re lated  spontaneous 
recovery effect w ith simple spatial discrimination tasks, where experimental and 
control animals were required to discriminate between right and left turns in order 
to obtain reinforcement. The Rl group was given the classical O L - IL -O L  sequence 
o f I earning, where the subjects were required to acquire one turn in O L , followed  
by position reversal of O L , and subsequently testing for retention o f O L  position 
habits. Proactive interference subjects were given the P L -O L -O L  sequence of 
discriminations, where subjects were required to obtain reinforcement by turning 
to one arm of the m aze, reverse their position discriminations during O L , and were 
tested for retention o f O L  position discriminations after the retention in te rva l.
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Control groups were given only the O L -O L  sequence and these subjects were tested 
for retention o f o rig inally  learned position discriminations without the administration 
o f I I  position reversal tria ls . H a lf of the experimental subjects were trained and 
tested for retention by u tiliz in g  the correction training method and the remaining 
h a lf o f the subjects were trained in accordance with the noncorrection procedure of 
discrimination train ing. In addition, ha lf o f the subjects were tested for retention 
1 day after criterion of learning on the second task (or O L  task for the control 
groups); the other ha lf of the subjects were tested for retention 7 days after criterion  
of learning on the second discrimination task. Since the present experiment was 
concerned with the predictions made by Kehoe (1963) with respect to the recovery 
of O L  responses on the retention test for the correction discrimination subjects, it 
was hypothesized that retroactive interference would manifest itself in more errors 
committed by the Rl subjects during the relearning of first-task responses if  1 day 
retention intervals were employed between the O L -IL  and the relearning of O L  
response sequences. For the 7 day retention interval it  was predicted that the O L  
responses would recover during the period between IL and relearning of O L , there­
fore, Rl subjects under this interval were expected to make fewer errors during 
relearning of O L  responses than the 1 day Rl subjects. For PI subjects in the cor­
rection discrimination procedure the PL responses were expected to recover and to 
interfere with the ongoing O L responses only after the long retention in terva l, 
consequently, it  was hypothesized that PI subjects would make more errors on the 
retention test only after the 7 day retention interval than comparable control groups 
would make after the same retention in terval.
Since Kehoe (1963) hypothesized that O L  responses would be completely 
extinguished during the acquisition of IL responses for the Rl subjects in the non­
correction training procedure, the present experiment predicted that Rl subjects
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would commit more errors than either control or PI subjects would on the retention 
test. The repeated extinction of the O L  responses would counteract the possible 
recovery of O L  responses/ therefore, it  was expected that Rl subjects would per­
form more poorly than control or PI subjects would on the retention test, regardless 
o f the length of the retention in terva l. It  was further hypothesized that interference  
would manifest itself on the retention test by compelling the Rl subjects to choose 
the incorrect a lternative  more frequently than control subjects would under similar 
circumstances on the retention test.
In addition to Kehoe's proposed mechanisms o f interference for Rl and PI in 
the correction and noncorrection training procedures, the present experiment also 
attempted to evaluate the merits o f the hypothesis advanced by G leitm an and 
Steinman (1963), who proposed that latency measures were a more sensitive indi­
cator of decrements in response strength than choice data were during the retention  
test. In the present experiment it  was expected that interference groups would run 
slower during the relearning trials o f the experiment than during the criterion trials 
of acquisition, owing to the loss o f response strength for these subjects. In accord­
ance with the spontaneous recovery hypothesis, it was predicted that Rl subjects 
would run slower during relearning than control subjects would run a fter the I day 
retention interval in the correction training groups. Conversely, Rl subjects were 
expected to run as fast as control subjects after the 7 day retention in terva l, 
however, PI subjects were hypothesized to run slower than either Rl or control 
subjects in the 7 day retention in terva l, due to the decrements in response strength 
caused by the spontaneous recovery of first-task (inappropriate) responses on the 
retention test.
For the noncorrection training groups it was hypothesized that losses in 
response strength would occur for subjects in the retroactive interference treatments,
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since the first-task responses were assumed to be extinguished during the acquisition  
o f second-task responses. The fa ilure of the appropriate responses to recover during 
the retention interval was to be interpreted as ind icative  of a loss in response 
strength, consequently, it  was expected that the Rl subjects would run slower than 
PI or control subjects would run during the course of the retention test. Increments 
in running latency from the O L trials to the relearning trials were hypothesized to 
be indicators o f retention losses in the Rl groups. On the other hand, since the 
interpolated learning responses were suggested by Kehoe (1963) to gain in strength 
over priorly learned responses, the present experiment predicted that losses in 
response strength would not occur for the PI and control subjects. Hence, it  was 
expected that these subjects would run as fast ( i . e . ,  their running latencies would 
be the same) during the relearning trials as during the acquisition tria ls .
Chapter 2
M ETHO D
Subjects
The subjects were 120 naive male hooded rats 90-120 days o ld , obtained 
from Simonsen Laboratories arid from the University o f Montana animal colony.
An attempt was made by the experimenter to distribute the same number o f subjects 
from each of the suppliers to each experimental treatment group. A fter their 
arriva l in the laboratory, the animals were placed on, and subsequently m aintained, 
a 23 hour food deprivation schedule. Following participation in an experimental 
session, each subject was allow ed a 1 hour access to 10 to 15 grams of Purina rat 
food in its home cage. W ater was ava ilab le  in the home cages a t a ll times.
Apparatus
The apparatus employed in the present experiment was a 3 inch (w ide) by 
4 inch (high) T-m aze with a 24 inch stem and 24 inch arms. A 12 inch starting box 
was separated from the rest of the stem by a guillo tine door. The goal boxes, also 
12 inches in length, were positioned at each end of the maze arm and were sep­
arated from the rest o f the arm by gu illo tine  doors, located a t the end of each arm 
of the T -m aze. The interior o f the maze was lined with dull gray pa in t, except for 
plexiglass hinged lids covering a ll segments o f the m aze.
Running latencies were recorded by means of photoelectric cells that were 
inserted into the w all o f the maze approximately 1 inch from the goal box doors., 
The photoelectric cells were connected to a Hunter Klockounter by means of a 
double pole e lectrica l switch. This arrangement allowed the experimenter to
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record running latencies to either goal box for the noncorrection training groups 
and only the latencies required to reach the correct goal box for the correction 
training groups. Each tria l was started by raising the guillo tine door that separated 
the starting box from the stem of the maze, where the ascending motion o f the door 
tripped the normally closed points o f a microswitch. The opening of the e lectrica l 
c ircu it in this manner activated the e lectric  clock until the subject intercepted the 
photoelectric beams located d irectly  in front of the two goal boxes. Recycling of 
the timing mechanism was accomplished through manual operation of the external 
reset buttons after the completion of each tr ia l.
Procedure
A fter arrival in the laboratory, subjects were assigned to the tw elve experi­
mental groups and to one of the two subgroups w ithin each group in a random 
fashion. The subgroups were designated to elim inate dominant position habits in 
any particular group of subjects. For example, the sequence of activ ities  for half 
o f the retroaction subjects consisted of learning right-turns in O L , learning le ft— 
turns in IL , and relearning the right-turns on the retention test. The other h a lf of 
the retroaction subjects learned to turn left during O L , learned to turn right during 
IL , and learned to turn left again during relearning. Subjects who were assigned to 
the control groups learned to turn right or left with equal frequency ( i . e . ,  the same 
number o f subjects learned right-turns and left-turns in each group) and were 
required to relearn only their orig inally  learned responses during the retention test.
o
A ltogether, there were four interference groups and two control groups trained  
under the correction procedure and four interference and two control groups trained  
by employing the noncorrection procedure of discrim ination. Two o f the interference  
groups and one control group were required to relearn their position discriminations 
1 day a fte r criterion of learning on the second-task responses for each of the
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training conditions. The remaining two interference groups and one control group 
were required to relearn their position discriminations 7 days after criterion of 
learning on the interpolated task under correction and noncorrection discrimination 
training conditions. There were ten subjects for each interference group and the 
same number of subjects were used in each of the control groups. The subgroups 
w ith in  the interference and control groups consisted of five animals per group.
Pre-training sessions in the maze were begun after each animal had been on 
the 23 hour deprivation regimen for ten days. Pre-training trials in the maze con­
sisted of placing each animal into the apparatus on four consecutive days and 
allow ing it  to explore for a period of 5 minutes during each day's session. A t the 
end o f the last two sessions o f p re-tra in ing , animals were given practice in accept­
ing reward pellets (.0 4 5  gram Noyes) from the food cups in each goal box. Animals 
that fa iled  to consume the food pellets during the last two pre-train ing sessions were 
discarded from the experiment.
Acquisition of O L  and IL responses was conducted in one massed practice  
session for each experimental subject. The O L turning responses were learned to a 
criterion o f 9 correct responses in 10 discrimination tria ls . This was followed by 
position reversals to the same criterion of learning for the interference groups. 
Control subjects learned either O L  responses or IL responses and were returned to 
their home cages after criterion of learning. No attempt was made to yoke the 
control subjects to the interference subjects for the number o f reward pellets 
received or for the amount o f time spent by the interference subjects In the m aze.
During original and interpolated learning, each tria l was begun by placing  
the subject in the start box of the m aze. The guillo tine door between the start 
box and the stem of the maze was raised by the experimenter and the animal was 
permitted to run to the goal box. In the noncorrection training condition the
animal's in itia l choice terminated a single trial and the subject was replaced into 
the start box whether he obtained reinforcement or not. In the correction training 
condition, the animal was permitted to traverse from the incorrect goal box to the 
correct one, however, his in itia l choice was recorded by the experim enter. Cor­
rection training subjects were given acquisition trials until their in itia l choices 
consisted of 9 entries into the correct goal box in ten successive discrimination  
tria ls . Running latencies were recorded by measuring the time required to enter 
the correct goal box for the subjects trained under the correction discrimination  
procedure and running latencies to either the correct or the incorrect goal boxes 
were recorded for the animals trained under the noncorrection procedure.
Experimental subjects were required to attain the criterion o f learning in a 
maximum o f fifty  trials during O L  and IL acquisition learning. Failure to complete 
f ifty  discrimination trials w ithin 60 minutes was also used as a criterion for rejection  
from the experim ent. A ll to ld , 17 animals were rejected and subsequently replaced 
for fa ilure to meet the criterion of learning either in O L  or in IL acquisition.
The relearning trials were intended to measure the amount of interference (or 
retention loss) in the subjects with respect to the three types of retention paradigms 
that were defined by the nature o f the retention task. Retroactive interference and 
control subjects were tested for retention by relearning their original position 
discriminations and proactive interference subjects were required to relearn their 
position reversals. H a lf o f the subjects (N =60) were tested for retention 1 day after 
criterion o f learning on the O L  responses and h a lf o f the subjects were tested for 
retention 7 days a fter the learning criterion . The relearning trials were conducted 
in the same fashion as during original and interpolated learning. The amount o f 
reinforcement was the same for each tria l (two .045 gram Noyes pellets), and an 
attempt was made to keep the in te r-tr ia l interval as uniform as possible (15 to 20
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seconds) from the acquisition sessions to the relearning sessions. The criterion for 
relearning was established at 9 correct choices in 10 discrimination trials and none
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of the subjects was rejected for fa ilure  to relearn its appropriate position discrim­
ination . Subjects who were trained under the noncorrection method during the 
acquisition were also tested for retention by the same procedure and correction  
training was also followed by tests for retention under the correction procedure.
In the course o f relearning, the same criteria  were applied to recording 
correct and incorrect trials as during acquisition, i . e . ,  when the noncorrection 
subjects entered either goal box the guillo tine door was lowered and the subjects 
were prevented from re-entering the arms of the m aze. For the correction subjects 
the in itia lly  made choice was recorded and the subjects were allowed to traverse 
to the correct goal box after making an incorrect in itia l response. I f ,  for example, 
a correction subject ran only to the correct goal box during a tr ia l, the subject 
was prevented from entering the maze again . Running latencies during relearning  
were recorded by the experimenter when a noncorrection subject entered either of 
the two goal boxes. For the correction subjects only the time to reach the correct 
goal box was measured.
o
Chapter 3
RESULTS
O rig in a l Learning
Rate o f acquisition of o rig inally  learned responses was measured by the 
number o f trials required by each subject to atta in  the criterion of learning. The 
mean number o f trials required by the three major retention paradigm groups in 
the correction and noncorrection training procedures is depicted in Figure 1. 
Statistical analysis o f the trials to criterion data fa iled  to indicate that re liab le  
differences existed between the two training procedures during acquisition of 
orig inally  learned responses ( t (118) = .3 6 5 , .50>p<^05).
Since different procedures were employed in measuring the latencies for 
the two training groups, no attempt was made to make direct comparisons between 
the running latencies attained by the correction and noncorrection groups. The 
mean latencies, depicted in Figure 2 , would tend to indicate that the noncorrection 
groups ran faster during a ll o f the acquisition trials than the correction groups.’
The data o f interest consisted of obtaining mean running latency values for each 
subject during the criterion of learning ( i . e . ,  the last ten O L trials) and subsequent 
analysis o f variance for the mean criterion latencies fa iled  to indicate re liab le  
differences between the six correction training groups (F (5 ,5 4 ) = .2 7 9 , .25 > p < .0 5 ). 
A sim ilar analysis computed for the mean running latencies during the last ten O L  
trials indicated that the latency differences between the six noncorrection treat­
ment groups were statistically unreliable (F (5 ,54) = 1 .7 1 , .20 > p < :0 5 ).
Interpolated learning
The mean number of trials to atta in  criteria o f learning during interpolated
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Figure 1. Mean Trials to Attain Criterion During O L for Correction and 
Noncorrection Training Groups
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learning ( i . e . ,  during position reversal of the original discriminations) is depicted  
in Figure 3 for correction and noncorrection training procedures. The trials to 
criterion data was subsequently analyzed in a 2 X  2 analysis of variance (with  
repeated measures on the last factor) and it was indicated that the differences 
between the two discrimination training procedures were statistically significant 
(F ( l ,  78) = 5 .4 1 2 , p < .0 5 ). Summary of the analysis o f variance for correction and 
noncorrection training procedures during discrimination reversals is presented in 
Table 1.
Retention Test
The frequency of incorrect discrimination choices made by each subject 
during the retention test was subjected to a 2 X  3 X  2 analysis o f variance and 
results o f statistical computations indicated a significant retention paradigms 
main effects (F(2, 108) = 3 9 .9 4 , p < .0 1 ), along with significant interaction for 
training procedures and retention paradigms (F(2, 108)=: 4 .8 6 , p < .0 1 ), and 
significant interaction between retention paradigms and retention intervals 
(F (2, 108) = 4 .0 2 ,  p < ,0 5 ). Summary o f the analysis of variance for error scores 
during the retention test is presented in Table 2 . Following the main error analy­
sis, group error means were ranked from highest to lowest for purposes of m ultiple  
comparisons. Th e mean error scores for the 1 day and 7 day retention interval 
groups under the correction and noncorrection training conditions are depicted 
in Figures 4 and 5 .  Results o f Duncan's new m ultiple range test (Tables 3 and 4) 
among the means indicated the following: (1) Rl subjects committed significantly  
more errors on the retention test than control or PI subjects in the noncorrection 
groups (p < .01 ), (2) Rl subjects made significantly more incorrect choices on the 
retention test only after the 1 day retention interval for the correction training  
groups (p c .O l) , and (3) PI subjects did not d iffer from control subjects in either
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Table 1
Summary of Analysis o f Variance for Correction and Noncorrection Training 
Procedures During O rig ina l and Reversal Learning
Source of Variation Mean Squares df F
Between Subjects 79
Training Procedures (P) 455.625 1 5 .4 1 2 *
Subjects W ithin Groups 84 .194 78
W ith in  Subjects 80
Tasks (T) 93 .025 1 1 .768
P X  T 189.225 1 3 .5 9 7
T X  Subjects W ithin 52 .612 78
—-
*p<. 05
o
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Table 2
Summary o f Analysis o f Variance for Frequency of Errors 
Committed During Relearning
Source o f Variation Mean Squares df F
Training Procedures (T) 9 .0 7 1 1 .86
Retention Paradigms (P) 170.53 2 3 4 .9 4 * *
Retention Intervals (1) 3 .6 7 1 < 1 .0 0
T X  P 2 3 .7 0 2 4 .8 6
T X  1 .22 1 < 1 .0 0
P X  1 19.60 2 4 .0 2 *
T X  P X  1 1.02 2 < 1 .0 0
W ith in  C ell 4 .8 8 108
Total 119
* *  pc.O l 
*  fx .0 5
1 DAY 7 DAY
</iocoO'O'
LU
z<
LU
s
10
5
Control
Control
Figure 4 . Mean Number o f Errors M ade During Relearning for 1 Day and 
7 Day Correction Discrimination Groups
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Table 3
Results o f Duncan's N ew  M u ltip le  Range Test for Frequency of Errors 
Committed During the Relearning (Correction Groups)
PI 0 ) PI (7) Control (7) Rl (7) Rl 0 )
Control (1) .5 .9 1 .3 2 .5 * 3 .4 * *
PI 0 ) - .4 .8 2 .0 2 9 * *
PI (7) - .4 1 .8 2 .5 *
Control (7) - 1 .2 2 .1 *
Rl (7) - .9
Rl 0 ) —
* *  p<.01 Shortest Significant Range 2=1 .95
*  p<.05
3= 2 .0 5
4=2.12
5 = 2 .1 7
6=2.21
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Table 4
Results of Duncan's N ew  M u ltip le  Range Test for Frequency of Errors 
Committed During the Relearning (Noncorrection groups)
p i 0 ) PI (7) Control (7) Rl (7) Rl 0 )
Control (1) 1 .9 2 .0 2 .0 5 .8 * * 7 .0 0 * *
PI (1) .3 .3 3 .9 * * 5 .1 * *
PI (7) - 0 .0 3 .6 * * 4 .8 * *
Control (7) - 3 .6 * * 4 .8 * *
Rl (7) - 1 .2
Rl (1) —
* *  p<. 01
* p < .0 5
Shortest Signi ficant range 2=1.95
3=2 .05
4=2 .12
5 = 2 .1 7
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correction or noncorrection procedures with respect to the number of errors 
committed on the retention test.
Mean running latencies during relearning were computed for each subject 
for the first ten relearning trials and for a ll of the relearning tria ls . Employing 
a computational method used by G leitm an and Steinman (1963), each subject's 
mean latency for the last ten O L  trials was subtracted from the mean o f his 
latencies on the first ten relearning trials (for the PI subjects the mean o f the 
last ten O L  trials were subtracted from the mean of the first ten relearning tria ls ). 
The difference scores for the two means were then m ultiplied by a constant value  
of 10 for each subject and these difference scores were then converted into 
logarithmic values. The logarithmic transformations were performed to elim inate  
exceedingly large difference scores for some of the subjects in the correction  
training groups. The logarithmic mean differences between the mean running 
latencies o f the last ten O L  trials and the mean o f  the first 10 relearning trials 
are presented in Figure 6 for the twelve experimental groups. These mean 
difference values are depicted as positive and negative difference scores, where 
negative scores indicate that a particular group ran slower (or showed an increment 
in running latency) during the first ten relearning trials when compared with  
latency of running on the last ten O L  tria ls . A 2 X  3 X  2 analysis of variance  
computed for the logarithmic difference scores indicated statistically significant 
differences between correction and noncorrection training procedures (F(2, 108) = 
2 2 .3 5 , p < .01 ), between the three retention paradigms (F(2, 108)= 1 0 .0 6 , p < .0 1 ), 
and for the interaction between training procedures and retention paradigms 
F(2, 108)= 1 0 .7 3 , pC .0 1 ). Summary of the analysis of variance is presented in 
Table 5 for mean latency differences between the last ten trials of O L  and the 
first ten trials in relearning. Specific comparisons among the treatment means
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Table 5
Results of Analysis of Variance for the Logarithmic Differences Between the
Running Latencies of the Last Ten O L Trials and the
First Ten Relearning Trials
Source of V ariation Mean Squares df F
Training Procedures (T) 33 .0383 1 2 2 .3 4 7 3 * *
Retention Paradigms (P) 14.8732 2 1 0 .0 6 0 3 **
Retention Intervals (1) .2917 1 < 1 .0 0 0 0
T X  P 15.8670 2 1 0 .7 3 2 5 **
T X  1 5.0691 1 3 .4 2 8 7
P X I .4271 2 < 1 .0 0 0 0
T X  P X  1 .1965 2 < 1 .0 0 0 0
W ithin Cell 1 .4784 108
Total 119
* *  p<.01  
*  p< .05
e
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were made by employing Duncan's new m ultiple range test (presented in Tables 6 
and 7) and these contrasts revealed that there were statistically re liab le  differences 
among the control groups and the interference groups a t the 1 day and 7 day 
retention intervals for the correction training groups. M u ltip le  contrasts among 
the treatment means of the noncorrection training groups fa iled  to d iffer signifi­
cantly .
Mean latencies were also computed for each subject for a ll o f the relearning 
trials by dividing each subject's total running time by the number o f trials required 
to atta in  the criterion o f re learn ing . Subsequently, the differences between the 
mean latencies o f the last ten O L  trials and the mean latencies o f a ll relearning 
trials were obtained by subtracting the relearning mean latencies from the mean 
latencies o f the O L  criterion trials for each of the subjects. The difference scores 
( i . e . ,  the differences between the mean latencies o f the last ten O L  trials and the 
mean latencies for a ll relearning trials) were transformed into logarithmic values 
for each subject to reduce the exceedingly large individual difference scores for 
some of the correction training groups. Prior to the logarithmic transformations, 
a ll o f the scores were m ultiplied by a constant number (10 in this case) to elim inate  
the problems arising from working with logarithmic values o f decimal and whole 
numbers simultaneously. Mean difference scores for each of the tw elve treatment 
groups were obtained by summating the individual negative values and subtracting 
these from the sum of the positive difference values, the resulting differences were 
then divided by the number o f subjects in each group. The mean difference scores 
are presented in Figure 7 for the correction and noncorrection training groups and 
for the two retention intervals employed in the experiment. N egative  mean d if­
ference scores imply that a particular treatment group ran slower during the 
relearning trials than during the last ten trials o f original learning and positive
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Table 6
Results of Duncan's New M ultiple Range Test for the Logarithmic Differences
Between the Running Latencies of the Last Ten OL Trials and the
First Ten Relearning Trials (Correction Groups)
Control PI (7) PI 0 ) Rl 0 ) Rl (7)
Control (7) .552 1.89** 2 .3 5 ** 2 .54** 2 .61**
Control (1) - 1.34** 1.79** 1.98** 2 .0 5**
PI (7) - .454 .644 .714
PI (1) - .190 .255
Rl (1) - .070
Rl (7) •
* *  p c O l  Shortest Significant Range 2 = 1 .0 7
*  p< .05
3 = 1 .1 3
4 = 1 .1 6
5 = 1 .1 9
6 = 1.22
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Table 7
Results of Duncan's New M ultiple Range Test for the Logarithmic Differences
Between the Running Latencies of the Last Ten OL Trials and the
First Ten Relearning Trials (Noncorrection Groups)
Control (1) PI (1) Rl (7) Control (7) PI (7)
Rl (1) .219 .549 .602 .753 .942
Control (1) - .330 .383 .534 .723
PI 0 ) - .054 .205 .394
Rl (7) - .151 .340
Control (7) - .189
PI (7) —
* *p < .0 1  Shortest Significant Range 2 = 1 .0 7
4 =  1 .16  
5 = 1 .1 9  
6 = 1.22
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Figure 7 . Mean Differences Between the Mean Latency o f the Last Ten 
O L  Trials and the Mean Latency of A ll Relearning Trials for 1 Day and 
7 Day Retention Groups under Correction and Noncorrection Training 
Procedures
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mean difference values indicate that subjects ran faster during the relearning tria ls . 
The points, associated with treatment group means, indicated that both proactive  
and retroactive interference seemed to be prominent for the interference groups 
trained under the correction procedure and the interference was manifested by the 
longer running latencies required for the interference subjects during relearning  
than for subjects in the control conditions. Correspondingly, mean latency values 
during relearning for the six noncorrection treatment groups do not depict an 
orderly relationship between the various interference and control groups. Analysis 
o f variance computed for the logarithmic difference scores between the mean 
latencies o f the last ten O L  trials and the mean latencies during the relearning  
trials indicated that there were significant differences between the correction and 
noncorrection training procedures (F ( l , 108) = 8 .2 8 7 , p < .0 1 ), between the three 
types of retention paradigms employed (F(2, 108)= 1 0 .1 2 9 , p < .0 1 ), and the inter­
action between training methods and retention paradigms was also statistically  
re liab le  (F (2, 108)= 7 .9 9 7 , p<".01 ). For a summary of the analy sis o f variance, 
consult Table 8 .
M u ltip le  comparisons among the six treatment groups of the correction 
training group indicated that the mean difference scores o f both 1 day and 7  day 
control groups were statistically different from the mean difference scores of the 
four interference groups, moreover, a ll of the obtained differences were statisti­
ca lly  re liable at the 1% level of confidence (Table 9 ) . Additional comparisons 
among the mean difference scores o f the noncorrection training groups (displayed 
in Table' 10) fa iled  to indicate statistically significant differences among control 
and interference groups.
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Table 8
Results of Analysis of Variance for the Logarithmic Differences Between the
Mean Running Latencies of the Last Ten OL Trials and the
Mean Latencies of Relearning Trials
Source of Variation Mean Squares df F
Training Methods (T) 12.2933 1 8 .2 8 6 6 * *
Retention Paradigms (P) 15.0263 2 1 0 .1 2 8 9 **
Retention Intervals (1) .2828 1 1.0000
T X P 11.8645 2 7 .9 9 7 6 **
T X  1 .0919 1 O.oooo
P X  1 .9490 2 < 1 .0 0 0 0
T X  P X  1 1 .1667 2 < 1 .0 0 0 0
W ith in  C ell 1 .4835 108
Total 119
* * p < .0 1
*p ^ .0 5
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Table 9
Results of Duncan's New M ultiple Range Test for the Logarithmic Differences
Between the Running Latencies of the Last Ten OL Trials and the
Latencies of A ll Trials During Relearning (Correction Groups)
Control (1) PI 0 ) Rl (7) PI (7) Rl (7)
Control (7) .21 1 .7 1 * * 2 .0 9 * * 2 .1 7 * * 2 .2 1 * *
Control (1) - 1 .5 0 * * 1 .8 8 * * 1 .9 6 * * 2 .0 0 * *
PI 0 ) - .38 .46 .50
Rl (7) - .08 .12
PI (7) - .04
RI O)
* * p / .0 1
*p < .0 5
Shortest Significant Range 2 = 1 .42
3 = 1 .4 8  
4 = 1 .5 2  
5 = k 5 6  
6 = 1 .5 8
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Table 10
Results of Duncan's New M ultip le Range Test for the Logarithmic Differences
Between the Running Latencies of the Last Ten OL Trials and the
Latencies of A ll Trials During Relearning (Noncorrection Groups)
Rl (7) ;ri 0 ) PI (1) Control (7) PI (7)
Control (1) .10 .59 .72 .73 .88
Rl (7) - .39 .62 .63 .78
Rl ( l ) - .23 .24 .39
P IO ) - .01 .16
Control (7) - .15
PI (7)
* *p < .0 1  Shortest Significant Range 2 = 1 .42
*p < .0 5
3 = 1 .4 8
4 = 1 .5 2
5 = 1 .5 6
6 = 1 . 5 8
Chapter 4
DISCUSSIO N
Error Data
Statistical analysis o f the trials to criterion scores during original learning 
indicated that there were no significant differences between correction and non­
correction discrimination training procedures w ith respect to rate o f acquisition 
for first-task turning responses. Further analysis of the trials to criterion data also 
revealed that the four experimental groups did not d iffer from the two control 
groups in either correction or noncorrection training conditions. From the lack of 
significant differences between the twelve experimental groups during the firs t- 
task acquisition it  was concluded that these groups were apparently equal w ith  
respect to rate of acquisition o f first-task responses. Although none of the previous 
studies attempted to compare correction and noncorrection training procedures 
directly  during the original learning task, results obtained from the present experi­
ment were in agreement with data reported by Crowder (1967) for subjects trained  
under the noncorrection discrimination procedure, where approximately the same 
number of trials were required to attain the criterion of learning as in the present 
study.
Significant differences obtained between correction and noncorrection 
training procedures during interpolated learning revealed that the m ajority ofo 
experimental subjects tended to reverse their original position discriminations at 
a faster rate when the correction training procedure was employed. Since the 
statistical analysis o f the trials to criterion data during interpolated learning 
fa iled  to indicate significant interaction effects between the number o f trials
53
required to attain criterion of learning in original learning and interpolated  
learning, the faster rate of acquisition for correction subjects cannot be attributed  
to the d ifferential amounts o f time spent in the apparatus for correction and non­
correction animals. It  may be hypothesized, however, that the superior reversal 
learning performance of subjects trained under the correction discrimination 
procedure was related to the higher frequency of reinforcements obtained by these 
subjects during original and during interpolated learning. Since the correction 
discrimination subjects received reinforcements on every tria l during the in itia l 
phase of the discrimination reversal process and the noncorrection animals were 
reinforced only for choosing the correct a ltern ative , the greater frequency of 
reinforcements administered to the correction subjects may have fac ilita ted  the 
reversal learning performance of these subjects.
Interpretation of results o f statistical analyses would lead to the conclusion 
that there were no differences between the two training procedures with respect 
to the retention o f discriminations when the frequency of errors committed on the 
retention test was under consideration; moreover, the length of the retention  
interval did not seem to be a primary determiner o f retention losses o f specific 
discriminations. The significant retention paradigms main effect revealed that 
retroactive interference groups were generally committing the largest proportion 
o f errors during the relearning situation within the correction and w ithin the 
noncorrection training groups. Further examination of the interaction between 
training procedures and the retention paradigms also disclosed that w hile  the Rl 
noncorrection subjects made more errors than Rl correction subjects, control and 
PI subjects made v irtu a lly  the same number of errors in both discrimination training  
groups on the retention test. This interaction is best explained by the spontaneous ' 
recovery of first-task responses, which were seen to fa c ilita te  the relearning
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performance of the Rl group after the 7 day interval under the correction procedure. 
The fa ilure of the recovery to occur in the noncorrection Rl subjects resulted in 
significantly poorer performances on the retention test. Further analysis of the 
interaction between retention paradigms and retention intervals also revealed that 
Rl subjects tended to commit fewer errors on the retention test after the 7 day 
retention interval than Rl subjects did after the 1 day in terva l. M oreover, control 
subjects, on the w hole, tended to commit more errors after the 7 day retention  
interval than control subjects after the 1 day interval for both correction and 
noncorrection training procedures. PI subjects were found to make approximately  
the same number of incorrect choices in both of the retention intervals and for 
both of the training procedures. The tendency of Rl subjects to commit fewer 
errors on the retention test was only expected to be prominent for the correction 
group, resulting from the enhancing effects of first-task response recovery. A  
similar trend in the noncorrection groups seems to be accidenta l, since no signifi­
cant differences were found between the error means of the two groups. Evidence 
indicating an increasing tendency to commit more errors after the 7 day retention  
interval for a ll o f the control groups appears to be supportive o f the "forgetting 
o f task-recency" hypothesis (M aie r, A llaw ay , and G leitm an, 1967), where groups 
trained under the absence of interfering responses tended to exhibit some amount 
o f retention loss as a function of the length of the retention in te rv a l. The d if­
ferences obtained between the control groups on the retention test, however, were 
not statistically significant for either the correction or the noncorrection training  
procedures.
Comparisons among the means of the interference and control groups war­
ranted the following conclusions when the frequency o f errors committed during 
the retention test were under consideration: (1) O n ly  Rl was evidenced in the
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noncorrection training groups, (2) Rl was found at the 1 day.retention interval in 
the correction training group, (3) Rl was not indicated after the 7 day retention 
interval in the correction group, and (4) Contrary to the experimental hypothesis,
PI was not evidenced after the 7 day retention interval in the correction training  
group.
Present results for the noncorrection training groups were in remarkable 
agreement with the evidence reported by Kehoe (1963) and by Crowder (1967) in 
that only, retroactive interference was obtained after retention intervals of varying 
lengths. M oreover, these results may be said to be supportive o f Kehoe's hypothesis 
in confirming that O L  responses were completely destroyed during the acquisition 
of IL responses for the noncorrection subjects. The fa ilure  o f the present experi­
ment to obtain significant PI effects with longer retention intervals also casts some 
doubt upon the v a lid ity  o f results reported by Chiszar and Spear (1968a) and by 
Koppenaal and Jagoda (1968), where similar experimental manipulations yielded  
significant P I. Since the present results, and evidence obtained by two prior 
studies (Rickard, 1965; Crowder, 1967), failed to substantiate that PI effects can 
be found w ith the noncorrection training procedure, the burden of the experimental 
evidence would tend to indicate that the unconventional experimental arrangements 
and procedural considerations were responsible for the proactive interference found 
by Chiszar and Spear (1968a) and by Koppenaal and Jagoda (1968). The two 
studies reported by M a ier and G leitm an (1967) and M a ie r, A llaw ay , and Gleitm an  
(1967) were successful in demonstrating PI effects with the noncorrection technique, 
however, the learning tasks differed from the present procedures in that operant 
discrimination procedures were employed during acquisition and retention. The' 
nature of the operant tasks in these studies may have been responsible for the 
inconsistent results that have been found between studies that were successful and
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studies that were not successful in obtaining PI w ith the use of the noncorrection 
training procedure. Kehoe's experiment, on the other hand, u tilized  operant 
discriminations and her results seemed to be in agreement with those studies that 
were not successful in demonstrating PI after longer retention intervals with the 
noncorrection procedure in the T-m aze. M aier and G leitm an (1967) also attributed  
the fa ilure o f these studies to evidence PI to the stringent level o f acquisition  
learning required for second-task responses. Hence, it  would seem that incomplete 
level o f learning of the O L responses would maximize the interference between PL 
and O L responses for PI subjects on the retention test, even when the noncorrection 
discrimination procedure was employed. The error data supported the spontaneous 
recovery hypothesis for the correction training groups only when the d ifferentia l 
retention performances of the two Rl groups were examined. Present results indi­
cated strong Rl effects a fter the 1 day retention interval and this was interpreted 
as a phenomenon where the second of two equally learned responses was dominant 
when the first response was tested for retention. The failure o f the Rl group to 
differ from control and PI groups on the retention test after the 7 day interval also 
supported the hypothesis that the orig inally  learned responses were subject to 
recovery and that the recovery process was fac ilita ting  the retention performance 
of Rl subjects on the retention test. The lack of Rl after the longer intervals also 
disagreed w ith Crowder's (1967) hypothesis, which implied that the forgetting of 
IL responses was responsible for the apparent spontaneous recovery o f o rig inally  
learned responses. Since no decrements in Rl were obtained with the noncorrection 
procedure, where the O L responses were seen to be destroyed during acquisition  
o f IL responses, and tim e-re lated  decrements were found in Rl for the correction 
procedure, where O L  responses do not undergo the repeated extinction process, 
the evidence cannot be interpreted w ithin the context o f Crowder's hypothesis and
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the spontaneous recovery of o rig inally  learned responses must be invoked to account 
for Rl reductions that were obtained with the longer retention in te rva l.
The fa ilure  of the present experiment to obtain PI effects a fter the 7 day 
retention interval was surprising in view  of the fact that Rl decrements were found 
after the same retention in terva l. Since reductions in Rl and increments in PI are 
hypothesized to be governed by the same mechanism, the spontaneous recovery of 
orig inally  learned responses that have been weakened during acquisition of the 
interpolated learning responses, the lack of PI can only be explained in terms o f a 
transfer hypothesis proposed by Chiszar and Spear (1968a). These experimenters 
assumed that when negative transfer effects were obtained between the PL and O L  
activ ities  ( i . e . ,  more acquisition trials are required for the second-task than for 
the first-task responses) PI can be demonstrated convincingly only after long 
retention intervals. Support for this notion was provided by the results reported by 
G leitm an and Jung (1963) and by M a ie r, A llaw ay , and G leitm an (1967), where 
negative transfer effects were found between PL and O L acquisition and very long 
retention intervals (32 to 64 days) were also employed between acquisition o f O L  
responses and relearning O L responses. Chiszar and Spear further hypothesized that 
when positive transfer effects are obtained between PL and O L  acquisition ( i . e . ,  
when fewer trials are required to learn the interpolated task than the priorly learned 
task), very short retention intervals were necessary to obtain PI effects. Results 
reported by both Koppenaal and Jagoda (1968) and by Chiszar and Spear (1968a) 
were presented as evidence for PI effects found after short retention intervals,where  
positive transfer scores between PL and O L were found for most o f the proactive  
interference subjects. Tabulations from the correction training procedure in the 
present experiment indicated that almost a ll o f the PI subjects required more trials 
to learn the second-task responses than the first-task responses. Since more trials
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were given to PI subjects on the discriminations to be recalled on the retention  
test, consequently, more reinforcements were obtained on these discriminations, 
thus, it may be hypothesized that the second-task responses gained ascendance 
over the first-task responses as a result of the greater frequency of reinforcements 
obtained for the second-task discriminations. Since a re la tive ly  short retention  
interval was used in the present experiment, as compared with the exceedingly  
long intervals employed by M a ier and Gleitm an (1967) and by M a ie r, A llaw ay , 
and G leitm an (1967), it may be hypothesized that the additive effects o f the more 
powerful second-task responses and o f the short retention interval may have pre­
vented the spontaneous recovery of first-task responses. Based on the results of 
the present experiment, it  would be reasonable to assume that the spontaneous 
recovery o f these responses is greatly influenced by the degree of negative or 
positive transfer between the orig inally  learned responses and priorly learned 
responses in the correction training procedure. This would imply that when a high 
degree o f negative transfer takes place between PL and O L during the acquisition  
process, longer retention intervals are necessary for O L  responses to dissipate and 
for PL responses to gain in strength in order to interfere with the ongoing O L  
responses on the retention test. Consequently, it  would be expected that when 
positive transfer takes place between PL and O L during acquisition ( i . e . ,  second- 
task responses are learned in fewer trials than first-task responses), shorter retention  
intervals are needed for loss o f response strength on the part of O L  responses and 
PL responses w ill recover more readily as a result o f the higher frequency of » 
reinforcements received during acquisition of PL responses. The degree o f positive 
or negative transfer between PL and O L  acquisition for the correction training  
procedure is somewhat analogous to the hypothesis actually  advanced by M aier  
and G leitm an (1967) who maintained that most of the experimenters required a
higher than optimal level of learning of the second-task responses, consequently, 
second-task responses were found to be dominant on tests o f retention, resulting 
from the overlearning of the O L  responses for the proactive interference subjects. 
The evidence obtained in the present experiment suggests that more trials required 
to a tta in  the criterion of learning on the second task w ill u ltim ately  hinder the 
spontaneous recovery process for shorter retention intervals. M oreover, it  would 
be expected that spontaneous recovery of first-task responses would only occur
• • ' t
when second-task responses are acquired in fewer trials than first-task responses 
for proactive interference subjects. Consequently, PI effects on the retention test, 
after shorter retention intervals, could only be demonstrated where positive trans­
fer exists between PL and O L during the acquisition sessions.
4
Latency Data
Interpretation of the latency data appears to be d iffic u lt in view  of the fact 
that significant differences were found between the two major discrimination train­
ing groups and a defin ite  lack of interference was exhibited in the noncorrection 
training group. G en era lly , the correction training groups showed wider variations 
in funning latencies than the noncorrection groups, however, the experimental 
procedures defined by the two types o f training techniques may be responsible for 
the obtained significant main effects between the two training procedures during 
the retention test. The latency increments indicated by each group o f subjects 
during the in itia l trials of the retention test would appear to be in agreement with  
the "forgetting of task-recency" hypothesis proposed by M a ie r, A llaw ay , and 
G leitm an (1967), where the increments in running latencies may be interpreted as 
being analogous to losses in response strength for the specific discriminations in 
the experimental subjects. M oreover, such increments in running latencies would 
tend to indicate that a ll o f the subjects in the present study experienced some
degree of retention loss, without respect to the presence or absence of the inter­
fering response during the retention test. These demonstrations of loss o f response 
strength after the shorter retention interval also indicated that some degree of 
response competition existed for the subjects between the two tasks to be discrim­
inated on the retention test, confirming the hypothesis advanced by M a ie r ,A lla w a y , 
and G leitm an.
The difference between the retention paradigms that were found in the 
present experiment can only be attributed to the gross discrepancies obtained  
between interference and control subjects, who were trained under the correction  
discrimination procedure. The differential retention performances of control and 
interference subjects in the correction training procedure appear to be paradoxical 
with respect to the results of the error data. Analysis o f error scores yielded  
significant Rl after the 1 day retention in terva l, reductions in Rl after the 7 day 
in terva l, and lack of PI for both o f the retention intervals. The latency data , on 
the other hand, revealed strong Rl and PI effects after both retention intervals, 
m oreover, Rl fa iled  to decrease and PI did not appear to increase significantly  
after the 7 day retention in te rva l. These results were in direct contradiction to 
the theoretical formulations concerning the role of spontaneous recovery on the 
part o f O L  responses, and to the existing experimental evidence that demonstrated 
PI and Rl effects in prior discrimination situations. Consequently, the latency  
measures were found to be much more sensitive indicators o f the experimental 
manipulations during discrimination than the frequency of errors were on the 0 
retention test. I f  increments in running speed were a more precise index of 
response strength, as was suggested by Gleitm an and Steinman (1963), results 
obtained from the present experiment demonstrated that with the acquisition of 
the Interfering response the corresponding appropriate responses exhibit gross
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deficits in strength, an e ffect which does not appear to be contingent on the length 
of the retention interval for the correction discrimination subjects. Since the 
spontaneous recovery of the appropriate responses for the Rl interference subjects 
fa iled  to occur during the retention intervals, it  may be assumed that losses in 
response strength either require longer retention intervals for resumption of'previous 
response strengths or re la tive ly  permanent losses in response strength occur with the 
introduction of the competing responses when running latencies are used to assess 
specific retention losses in a discrimination situation. I f  the first case were found 
to be true, then M aier and G leitm an's (1967) contention for the necessity o f very 
long retention intervals to produce PI would be supported. This would imply that 
the "forgetting of task-recency” hypothesis (M aier, A llaw ay , and G le itm an, 1967) 
may be more appropriate for explaining retention losses as measured by running 
latencies during relearning. I f  the latter prediction were found to be accurate, 
the assumptions derived from the interference theories of forgetting would require 
some degree of a lteration for their in ab ility  to predict the losses in specific response 
strength, resulting from the acquisition of antagonistic, competing responses.
The fa ilure of the present experiment to evidence the predicted Rl effects at 
both retention intervals in the noncorrection training groups appears to be a t 
variance with the findings o f the error analysis. The error data revealed that 
spontaneous recovery of O L responses fa iled to occur during the retention interval 
for both 1 day and 7 day retention groups, hence the inferior performance of Rl 
groups on the retention test was attributable to the dominance of the inappropriate 
IL responses over the O L (appropriate) responses. The latency data, however, did 
not reveal significant differences between Rl and control groups during the retention 
test and there was a tendency for Rl groups to run at a faster rate than for PI or 
control groups, indicative of the fact that the Rl subjects seemed to have gained
in response strength during the retention intervals. The fa ilu re  of the present 
experiment to obtain strong Rl effects w ith the noncorrection training procedure ' 
can best be explained by the logical examination of events that transpired during 
the noncorrection training and retention trials, in which the subjects were not 
allowed to retrace into the maze after making the in itia l choice in the discrim­
ination situation. Since each trial was terminated after the subjects made their 
in itia l choices, it may be hypothesized that the noncorrection training procedure
did not afford the opportunity to record wide variations in running latencies, this
)
resulted in a fa irly  uniform rate o f running for both interference and control 
subjects on the retention test.
The logical conclusion that may be derived from the results o f the latency  
data would be that running latencies were not supportive o f the predictions made 
by the spontaneous recovery hypothesis. On the one hand, both PI and Rl were 
found with the correction training procedure for the 1 day and for the 7 day 
retention intervals, indicating that the competition between the antagonistic 
responses occurred with the acquisition o f the inappropriate responses. O n the 
other hand, no interference was found with the noncorrection training procedure, 
which signified that for these groups the learning of inappropriate responses did 
not determine the latency o f running on the retention test. Since running latencies 
may be influenced by a variety o f extra-experim ental sources of interference (such 
as stimulus conditions, prior habits, and attentional factors), it  is d ifficu lt to 
determine whether running latencies during the retention test were an adequate 
measure o f assessing loss o f response strength in the present discrimination situation. 
Evidence obtained from the present experiment would tend to indicate that these 
latency measures may depict considerable reductions o f response strength w ithin  
the correction groups, however, care must be emphasized in interpreting the data,
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since no attempt was made to equate running latencies between first-task and 
second-task criterion tria ls . Consequently, the learning of the position discrim­
inations to some unspecified latency criteria on the part of the interference and 
control subjects makes subsequent comparisons of running latencies on the retention 
test less than m eaningful. In order to exercise a higher degree of experimental 
control for running latency measures, the procedures employed by G leitm an and 
Steinman (1963) would make the present results c learer. The experimenters in 
the G leitm an and Steinman study conducted first and second-task acquisition trials 
until running latencies were approximately equal for each task; the animals were 
then tested for retention. Experimental sessions conducted in a similar manner 
would allow  more precise relationships between first-task and second-task running 
latencies, however, this would be attained at the expense o f administering an 
equal number o f acquisition trials for each subject, since some of the subjects 
would require a re la tive ly  small number of trials to run at approximately asymptotic 
speeds and for others it would take an exceedingly large number of trials to atta in  
similar speeds.
o
Chapter 5 
SUMMARY
The present experiment investigated the hypothesis that spontaneous recovery 
o f orig inally  learned responses would occur when interference animals were trained  
under the correction discrimination procedure. It was hypothesized that after the 
1 day retention interval the inappropriate responses would be dominant for retro­
active  interference subjects on the retention test and proactive interference subjects 
would not d iffer in performance from control subjects in the correction discrimination  
procedure. Conversely, it  was expected that retroactive interference subjects 
would indicate a tim e-re lated  reduction in strength with the 7 day retention interval 
and proactive interference would manifest itself, owing to spontaneous recovery of 
orig inally  learned incorrect responses for proactive interference subjects on the 
retention test. For subjects trained under the noncorrection discrimination procedure, 
it  was expected that second task responses would be dominant after either retention  
in terva l, consequently, it  was expected that retroactive interference subjects would 
perform more poorly than proactive interference or control subjects on the retention  
tes t.
Acquisition trials were given on one massed practice session where interference  
subjects were required to turn to one side o f the T-maze to a criterion o f nine correct 
responses in ten discrimination tria ls . Reversal o f position discriminations consisted 
o f learning to turn to the opposite side of the maze to the same criterion as during 
original learning. H alf of the subjects (N =60) were trained by the correction  
discrimination procedure, where animals were allow ed to "correct" themselves a fter  
an in itia l incorrect choice in the maze and half of the subjects were trained under
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the noncorrection procedure of discrim ination, in which the subjects were prevented 
from retracing into the maze a fter making an in itia l choice.
Tests o f retention consisted o f relearning the orig inally  acquired responses to 
the same criterion as during original learning, however, half o f the subjects were 
tested for retention 1 day after the acquisition criterion trials and the remaining 
h a lf were tested for retention 7 days after the acquisition criferia l sessions. A 2 X  3 
X  2 analysis o f variance for the number of incorrect choices made during the retention 
test indicated that correction and noncorrection subjects did not d iffer In performance 
on the retention test and that the length o f the retention interval did not determine 
the degree of retention loss in the interference subjects . Comparisons of group mean 
error scores supported the hypothesis that retroactive interference would dissipate 
with the correction training procedure after the 7 day retention interval and that the 
repeated extinction of o rig inally  learned responses in the noncorrection training  
procedure would result in a fa ilure for these responses to recover during the retention 
in te rva l. Spontaneous recovery o f o rig inally  learned responses for the proactive  
interference group in the correction training procedure was not supported by the 
present experiment.
Additional analysis o f the running latencies during the retention test also 
indicated strong proactive and retroactive interference effects for both o f the re­
tention intervals in the correction groups and fa iled  to reveal c lear-cu t differences 
between interference and control groups trained under the noncorrectlon discrim­
ination procedure. '
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